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1-9. Base courses 

General Base courses may be ;ec.ubed « - 

more of the following . (b? « replace soft, 

bearing surface for the ‘1 lo i^^otect the 

highly compressible, or subject 

subgrade from detnmenta f™' heaving 

to frost action, design wi j „j^guitable surface 

818-2/ AFM 88-6, Chap. 4); (d) 0 produce 

for strength (moduius 

weather, of eiasticity); (f) to prevent 

of soil to provide drainage of water 

subgrade pumping, a (g)^ base course 

from under the p reauired over subgrades that 

thickness of 4 mte wiU qL (MIL-STD- 

are classified as CH, CL, » except in arid climates 
619) for protection against^ P ^ ^P _g 

where experience h adverse moisture 

Engineering that water is not trapped 

base course drainag which invites the pumping 

condition that the b^ be 

addition, bas toward the outside edge. 

"€Sr=ri“— 

materials meeting base “ay noi 

cohesionless sands, rounded »8gr 8 ’ ’ ; ^nd 

provide sufficient stability e a c^ruction 

should be avowed d shp to base 

r™ "" fritoutsidc the e^. of the^^^^^^^^ 
provide a working plat orm investigation will 

of available materials. The base cour .. 

:s.rprrfr52iS,:“i 

rigid pavements will conform to the touowing req 

in addition ‘® ';*'®*® accordance with 
Specifications (sieve designation , . i r aSTM) E 

American Society for Testing and Materiais (ASIM) 

11): 

— -graded, coarse to line. m cleve 

_ Not more than 85 percent P““"8 Xve 
_ Not more than 15 percent passing the No. 200 sieve. 

PI not more than 8 perrcent, 

Howev r, when it is necessary that the ba^ ®®"^ P^ 
drainage, the requirements set forth in TM 5-820 2/ AhM 
88-5, Chap. 2 will be followed. 

c. Compaction requirements. High dens 


TM 5.825-3/AFM 88-6, Chap. 3 

to keep future consolidation to a minimum, but thin base 

"ttth'denSS^^^^^^^ 

inThe base course materials should be the maximum that 
can\e obtained by practical compaction procedures in 

courses less than 10 inches thick, 
inn nercent of CE-55 maximum density m the top 
" Ss and V5 percent of CE-55 maximum density 
for the remaining thickness for base courses 10 inches 

or more in thickness. courses 

d Evaluation. The supporting value of base cours 

will be determined in accordance with paragrap 


1-10. Soil stabiliiation or modification 

a General. The stabilization or modification of the 

=rSEHE=»i 

requirements for a a stabilized layer with 

a reduction in rigid pave inches in thickness and 

material must be a — ments contained 

"'m" 5 MmTaFM 88-7- Chap. 4 Otherwise, the layer 

;; IIS i » . — v;l 

L 6 Chap 4™ le;n concrete base courses are being 
used, the "I'^ttme^to Un^^^ 1®“ 

rcrTbrestiUds—^ 

in pavement construction, P , . ^ Experience has 

economy when arriving at t e g m 375 pounds 

demonsmated that cement contoin^h^^^^^^ 

’’ir.sis ” « - -» " ■ 

stabilized or modified soil Jester with 

pavement present the dange ^^^^j^y,;zed layer. These 

subsequent mstabihty th „onstabilized layer 

designed wil not hn ““ , ube the approval 

is positively Engineers (CEED- 

of the Commander, U. or the appropriate 

EG), Washington, DC lu , 

MACOM. , 1 .» 

Change i 1-* 
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TMe l-l. Topical 


...» V* w, vv/mtiH 


Type of ninterinl 


Sills and cloys, 
l-l- greaier than 50 
(OH. CH, MH) 

Silts and clays 
LL less than 50 
(OH. CL. ML) 

Silty and cJayey sands 
(SM and SC) 

Sand and gravelly sands 
(SW and SP) 

Silly and clayey gravels 
(CM and GC) 

Gravel and sandy gravels 
(GW and GP) 

Notes; 

'o p J'rinL'S' T""-' 

less tlinn 90 percent of the imsim” ’“''“’S ‘Iry densities 

pci, except tlln. 11 <.r 25 ''““"I '’V 50 

2. Values shown may be increased «iini n (or ticsign. 

percent of ihe maxiimm excent ihat ifk nf sin 

used for design. ' ‘ ‘‘ " be ihe maximum 

^ ™ 5-818-2/AFM 88-6, 



300 


350 


400 


500 


200 


250 


300 


3.50 


450 


175 


225 


250 


300 


150 


200 


125 


150 


100 


75 


50 


250 


flexural moduIuVof eia^i v 

will be determined at thp ca ^ ^ stabilized mat 

strength of the concrete ThT f 1^^^ 
of ceLnt-, lime fi! ' .modulus of elast 
determined by ASTM c material wii 

stabilizedmaterial thefi.v. ; 

1-11. Evaluation of foundation support 

a. Modulus of soil reacting, tines ^ . 

y reaction, the modulus of soil 
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2-1. Basis of design ^nncrete pavements 

The thickness l°lLTading analysis, which 

are based on the Westergaar g accelerated traffic 

been modified based 

testing, small-scale model assumption that the 

thickness design slab will be reduced 25 

stress at the edge of tl r^^^ded by the joint designs 
oercent by the load irans ^l^al the 

flexural modulus of elast y ^ paj. square 

concrete remain ^^Analyses are availabc to 

inch (psi) and 0.15, uj edge stress reduction, 

accommodate properties than those used 

traffic volumes, and and can be obtained 

for preparation of the g of Engineers 

from the Commanded ^ /.lOOOrorHQAirForce 
(CEEC-EG), Washington, DC kuo p^sc/ DEMP), 

Engineering “"d in frost areas, special design 

Tyndall AFB, EL ohapter 

requirements in addition to u 

are in TM 5-818-2/ AFM 88-0, cnap 


2-2. Uses „,ino the requirements 

Plain concrete P"‘:;an:i any pavement hicility. 
contained herein, can b should be based upon 

The selection of the paveiwttyp the use 

the economies '"volved. The o^,y^ ^^odhions 

tlfmay^req^ir^Sal reinforcement of pavement as 
outlined in chapter 3. 


base courses Tr® 

the”Tarameters of “nmc 

modulus of soil reaction, k, g g for 

pass level; and P^f 

shoulder design). The desig g traffic area 

level may vary depend mg p the design 

or pavement facility. rounded to 

curve indicates a falling exactly 

the nearestfull-or half- inch ^ 

on 0.25 or 0.75 inch will be roun P ^ ^ 

thickness of plain ^ from one thickness to 

When it is necessary “ ' ® juch as from one trafftc 

,, other be accomplished m one 

width or ^ 

meeting the treated as low-strength base 

lean concrete base wil .^gte pavement wiU be 

pavements, and ^ ^ thickness determiend using 

considered an over^^^h a m ,,erlay 

the following modified, partially 

pavement desi gn (eq 2-1) 


emcni — 1 - — — p 
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1200 



miiLKniiH iiimiiin" 

; icxn curves fur medium- toad pavement ■ 
Figure 2-5. Plain concrete design curves jor 


,, mo,.e than 25 percen., 

s conditions, lomt spa g 

wX C s^bmiued to tl^e 

Int spacing, a Fngincers (CEEC-EG), 

"f'’DC20T.000 o’;lapptopriatcMACOM. 

ngton, DC 20314 ’ ■ loj^ts. Contraction 

Spacing of longituditia 

will be placed along determined maximum 

tave a width greater than the determm 

of wansverse ,^d in the longitudinal 

raction joints may als overlay thickness, to 

tion of overlays, regardless , ..nd- 

.^i^teSusf/betweL the overlay and base 

tnent or the overlay will 

) Doweled and tied contracti J joints 

equired in the last three transve positive load 

tfrom the ends of all runways t° 

tsfer in case of excessive joint “P^f may 

wth of the pavement. Stm ar dow requir 

included in the “f aprons where 

.ther long paved areas, such as taxiways P 


local experience indicates thm excessiv^jom^ 

occur. In rigid overlay m A F jP^. | contraction 
and Army TyP^B^^S'an expansion joint in dte 
joints that would j^iweled. Dowel size and spacing 
base pavement wi e Deformed tie bars, H- 

will be as specified m tab on 30 -mch centers 

inch diameter L^; extraction joints that fal 

will be required m paved areas greate 

15 feet or event cumulative opening c 

than 100 feet in width to prevem 

these joints. 

c. Construction joints required in bo1 

^r:nd“"s rUn. Longitudin 
the longitudinal and transv ^ 

oonstruction joints (gene lly ^„„,4„oti. 

but may reach 50 feet ap 

equipment capab y) Transverse constructi 

successively P'Tirrhen it is necessary to stop concrei 

TonstSoiToints will be located in P^^^ 
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f'ime 2-6. Plain 




pavement.'!. 


(»cu>«. ,hc .hes: 

‘ < 2 ) 'uZiTZ';''- 

considered to be »h^* doweled bufj • • 

strength 

Change 1 2-6 


foundations, However u 
placement of the dowcj’h alineme: 

performance, this tvne nf ^‘‘‘dcal to sath 
especially for slinformrl ‘'‘''*’“^'1' ‘o coi 

is required for if r™t ‘>r‘ 

(3) ThiokenedX :fo.“T"i‘"f“"^ 

may be used in lieu J mu' ^ "‘"''“'r^ri-edge-type 

load-transfer devi e excen 

thickened-edge ioim “* ''‘Sore 2-2i 

Ihickness of the concreteTfor'?' 

fhe thickness determinPHfr ‘P 


'ongitudinaT edge Th / h u ^ ''■ 

considered adennat ^'°i‘0'“d-edge butt j 
adequate for (he I 
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JOINT SEALANT DETAIL 



JOINT SEALANT DBTAfL 
(FIGURE 2-19} 



3 


0* OENOTes dowel diameter. 


SPUrrvoc^L^^^ threaded 
^IT^-TYPE DOWEL MAY BE USED 




USE ONL Y IN THE LAST 

‘^0//Vr5‘ BACK 
FROM ENDS OF RUNWA YS 



PAINT AND 
OIL ONE END 
OF DOWEL 


•\'V 




4 




boirKling with the m and oiled 

n.pmmrm j«nts wiij be canoed at 

pmm,.ni ami oding, to wrmli fn^rth 

'* *^r 'teSsS"'’"" 

ss a chanie m bngitudinal pavers when 

varied without The 

^ ihs ^£3jni configuration canZ^*K® 

the side forms which without 

tepi^isjg the paver and inoa 11'^" ^l! require 

There^L^;: 

•«> »>th °f 'he iransition 

'*^'**<1 Aj »n Cttm^c fer j®'"' doweled as 
*W A »d "Msilion between th. 

'if fouW be »ei a, the" iT-'.'T'''’®'* Pavement 

"« 'ral^t^re?'"'”'"'’ 

9*Va ^ ««™mura,e with the thick^'orih" 


l-U. Con, join, sj-orpMn concrolo povon,o„,s. 

pavement at the header. 


longitural" cltlruln “d" a ^0' •, 
alabs hoSrbr'Jb''' “ 'heTrm 

•hedowe,ed“edS,::sS^^^ 

with^rfOT’^ ® "■Poshion between two keved 

of the thinner pavemL 

se^am to prevSt t filn-'T * ®“’ 

substanoes^et-fuel-reiistainjPRf 
hardstands. washrackrand' f 

and serving SS T ™ 1,°".' 
joint sealant haat-resistanl , 

soaiant materials will be used 
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CHAPTER 3 

reinforced concrete pavement design 


Basis of design 

td reinforcemen develop because of 

mtinuity across the crac improved 

"ironmental factors “ '™“%formance urider traff^^ 

i,ck continuity resu ts m better pe ^^ p, 

ttd less maintenance tha performance, the 

oncrete pavemen . ’ ^ pavement can be i“s than 

hicltness of remforced concrete P The design 

he thickness of P am the thickness o 

irooedure Lnt and the percentage of steel 

Vmforced cot'««‘®,P'‘y®™ vide the same performance 
leinforeement ‘° P et plain concrete pavement 

„ a “"fhf ^ame foundation condition The 


reinforced concrete pavement is to be 
or nonslabiiized bases or subgraiks, the j, 
in chapter 2 will be used to determine t« J 
plain concrete. The thickness of ptaoi 
to enter figure 3-1 to determine the re^u/teu : 
and the required thickness of remlotced c. rr.ts 
Since the thickness of reinforced concrete 
are interrelated, it svill be necasarv ^ 
value of one and determine the other I c « 

of reinforced concrete thickness 
represent a reinforced concrete pavnvruv m.. 
the same performance as the 
concrete pavement. In all cases, v, ^ . 

/-rsnrrp.te navcment is redatCv 




.vie 

)ii. 

■ :/'■ - i 


fi..' 




3-2. Us6S . r-do Kft used as slabs on 

Reinforced concrete P»'f'™'’‘ f ^any traffic area of the 
grade or as overlay pavements J requtted 

airfield. Reinforcement may between joints. Its 

thickness and permit gr economics involved. 

3 - 3 . Reduced thickness reduce 

a. General. The greatest us thickness will 

the required plain concre ^ ..^gg for the various 
probably be to ?»''>'*' ^“"£™gwde requirements. This 
traffic areas and to meet surface y necessary 

is especially true for ng various types of 

to provide different thicknesses fo . j ^he base 
‘,X areas as different “"f;‘;°Lot be made 

pavement. Since these changes m reduce the 

at the surface, by avoid the necessity for 

requited thickness and thereby awia designs. 

'removal and ^^P'^^^f.^^iSmcerlient to reduce 
There are other liistanoes in ,.a„anted and must be 
the pavement thickness may , .u.,by for the use of 
conldered, but the economic f asAAtyJ^ 

reinforcement ’""®‘ ! ®° J^^„inE the percentage of steel 

procedure consists of determining in P .g pavement, 

5s£“.=s=£;» 

accessary to determine the . a. and 

"pavement using the ,be 

properties of the pavement and founoa 


concrete pavement. I""" , h.. ..r* » 

of plain concrete pavenoenl 
reinforcing Steel, the .J i, ,r 

in each of two directions I'rans ar- 

rounded upward. ^ rMoximum v 

c Determination rr? 

p.vemenl slab size. U deperdeni Urge^:. 

Reinforced concreie Pav'mj' « „(. « r» 

upon the resistan« to i^ve^ 
underlying material and'bevt'm ^ 

steel. The ^®'^‘°'o'n"s m-ailaWe regardmi she v..4.^ 

little reliable ", g, various foursdiU'w® »«t^ 

resistance of ° foe sliding rehstasce fe« ^ 

‘"“/toTcSant to a reinforced 

Rasi”direotly on the eat**! fl®»* 

Mnstabiliaed base ' ,ble width. 

roSoSc"pav.--'"‘«»«‘^*‘‘ 

from the following: 


WorL'O.Om vlijy^ 

V'ba'® . .Uirtness of reinfc*«d 

S = pMcent 

The formula abowjs 

the reinforce^ concrew ^ 

concrete P»^'^"ui^Sicm and w«t « 

^^:jS:?lSthRarenece««‘ 

require 
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TurCKNESSOF 
n£l%FOF!CEO 
CO?iCn£TC 
pavemem. in, 
30 

29 -i 
28 
27 

26 H 
25 
24 
23 

22 ^ 

21 
20 
19 ■ 

(8 -J 

17 
16 


15 -I 
14 

13 

12 


10 -A 


6 -J 


THICKNESS 
OF PUIN 
CONCRETE 
PAVEMENT, IN, 
30 
29 
2 B 
27 
2 S 
25 
24 
23 
22 ' 

21 ■ 

20 - 


13 

12 

II' 

10 . 

94 


As 

SQ IN./FT 
1 , 00 - 
0 , 90-1 
0 80 .^ 
0,70 -i 
0.60. 
0.50 ^ 

0.40. 


0.30 
0,26 • 
0 . 20 ' 

0,18 H 

' 0.10 


L, FT 


A = I 


, CROSS SECTIONAL AREA OF 
STEEL IN SQ IN. PER FOOT OF 
PAVEMENT 

L - MAX ALLOWABLE LENGTH OF 
REINFORCED CONCRETE SLAB 
V,- yield STRENGTH OF REINFORC-I 
INQ STEEL INPSI 
S = PERCENT OF REINFORCING 
STEEL 


100 

90 

60 

70- 

60- 

30- 

40- 

30- 


S,% 

- 0,60 

- 0,45 

- 040 

- 0.36 

■ 0,30 

• 0 25 


- 0 20 
0.19 

o.ie 

0.(7 
0.16 
• 0.16 
0,14 
0.13 
0.12 
0.1 1 
0,10 
h 0.09 

O.OG 
0,075 
0,07 


0.06 


Figure 3-1. Reinforced concrete pavement design. 


Oi 


05 


rcmlorccmeni lesuhan 0.05. ^ rcentages of steel 

pLin concreic pavtTOnrwIn be a'n ' thickness of 

f« 0.5 percent 1 w'* '"dieted 

rf the percent steel used, ■'^gat'dless 

131 The maximum width or lenwi, ..r „■ ^ 
ptn'craent slabs will not exceed fm f concrete 

ix^ni steel used or slab thicknes! 

P«vernen.or™<!«™y'"JJb^"“ “"""te 

e Central. Reinforcement is n.. a 
PWTOM areas to control or m,^,' 

9-2 the effects of 


cracking. The reinforcing steel hold,s cracks lightly closed 
of thffT slabs. For caci 

dleotirn „ '^1", ‘WO 

No reduction ' ' ii° c**' ' °tlto™ise specified. 

VoSl V “"“wed for this steel, 

of pavement necessary in the design 

reiEr slabs. Unless 

eventually snaii^^i slabs often crack and 

is Objeotbnable ?rn® P‘■°‘i“i "8 '‘“'’‘•is ‘It" 

viewpoints Tn opor*alional and maintenance 

joints into adjacent 

one by Ire fht shorter; 

in essentially Pattern does not result; 

presents tvoical J i ‘*^<^t«osnlar slab. Figure 3-2 
reinforcement odd-shaped slabs requiring 

shaped the number of odd- 

and not reinforcing *^y ttsing a sawtooth fillet 
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PTAl 1 0FWRi_EABBicmaABJ4^ 

2- f section of adequate 

/Jfiush fighting 

“r. Tk “sfls confining the blockouts 

'^Krnf'ed vtUh a ntintoum of ^ 

The minimum 0.15 petce« ‘^'',„„gUudmal) in the slab , 
f Lrdirections “IT primarily to coatr^, 

Steel »s differential heavitx^ 

The rein! 

cracking 


flush ugnuuB 

drain inlets, and S^ing the blockouts 

i reinforced in two rectangular directi^ 

[einforeed concrete pavements in frost 
areas 



n frost areas will be 

reinforcement will be un directed that 

r, be special instances when . . ^jy frost design 

.ment thickness be less than reqmred^by^^ 

Two such instances are, >^hen the 

:nts to the strength of existing pavemen^^^ 
ig pavement does not mee 


slablengin,^--- 
Longer slabs wi'' 

from frost action, t 

n,ay be used when 













COMPUTER PROORA M'pyRR^u’u lavement DESIG N 


M, General , , ii.c vise oI'iIid compulcr 

:rm!:Al.:Utrcliskc,,,U,unlnp,l.e.lesig.M^.'^ 
is attached to this 

9-2. Development of program 

a. K compulci propniiu Wits ’n^program 

design of inililoiy )^‘i^ using 77 

was developed on an HIM ^ 

asthcdcvelopincntiiUangnag^^lJ^^^ ^ 

Compiler (version 3.2) and ^ ^ ^ ^ ^ ^\\\ be furnished 

operating system. Nornm ly. ^ \ f,.um floppy 

.IS a compiled program wh eli programs have 

iliskcues or limd uiM compuliblc 

ken fciumi Ui on 1»M ' . f ,^|2K RAM. 

niicrocompulcrs conuuning n mimmum - 

Change 1 9-1 

I). In development of the oompn^ p “Sn reiiuiring 
was made to provide n “ser liit >d|y P fc 
I no external instructions lor use o ^ jj, standard for 

instructions for initialing exccu to , ' \ ibc design 

any executable program, the user is lead Ih.ougb 


I p Iw 0 scries of questions and informational 
procedure by « ^ fo,. pavement design by 

screens. 1 he input data q ^red by the design 

manual, and the results design curves. 

„e close to the results “btumed from he 

liccmiso the computer P™8;™ be some 

approximates certain jl,,! program and from 

r 'Innah If Snitont differences are obtained, contact 

Thfeomputer programs ’rname. 

of the latest revision is — , program name ia the 
The first digit of the ""n he^prog 
last digit of year of the revisio _ 

tlie nroaram name is the month ol me levi 
tne pi ogirt vqvM October 198». 

program RAD 810 of the 

J. Care is to be mhen hat me 

computer programs is . 3rEEC-EG. 
concerning a propam, .ircraft data file 

e. Accompanying each pr g pavements. These 

RADCRAI^.mT for togn^ofj'^^^^ 

dam mrirns the capacity to hold data for a total 
of 50 different aircraft. 


Change 1 



